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+++.F.****+*.***.rd.*+*.F+.**.r.ts.*.F.*****+++++*+++++.ts+'F'F'* t"F{-'***'F'**++****'}*+

sEDIMor r r ;;":l"F;* i*. rBM Fcl):r
CONVERTED EY TECH EI ' . I6 INEERING IhIC.

V E R S I O N  1 . I C I  N O V E F I B E R  1 7 . 1 9 4 3
***.*+.F.**.F***.*.**.***.**.**.**.*.**.F *.F.r*.* * *.*+*** ***+* *'*'F'F'*'*+ ***'* * !*+ +*'* +i+'*

.F+.*.*.***+t+*.*.*.*+.*+.F*+*++.F.**.F+.**+*+{'+.**..*.*.*.F+'}+*'*'r*++ '*++:+*++'*+**+*'}'*

,F.**.*.F.*.*.*.*:F*.*.****.r.*.****t.**.F.****+,*.*+.*.*+***.*.lt.lt*'f *'tf '*****it***'lf ll'**'r**'F*

UNIVERSITY BF t,lENTUCt,lY COHFUTER l'lClDEL
OF SURFACE MINE HYDROLOGY AND SEDIMENTCILCIGY
FOR MORE INFORHATION CONTACT THE AGRICULTURAL
ENGINEERING DEFARTMENT
THE U}.:  FIBDEL IS A DESIGN MODEL DEVELCIPED TO FREDICT
THE HYDRAULIC AND SEDII, IENT F:ESF'OI. ISE FKOM SURFACE
I ' I INED LANDS FOR A SFEC]FIED RAINFALL EVENT (SINGLE STORM)
VERSIBN DATE 9-23-83
DISCLAIMER:  NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESFONSIBIL ITY OR LEGAL LTABIL ITY FOR THE
CCINCLUSIONS DRAWN FROF1 THE RESULTS OF THIS MODEL

.**.*.*.F**.*.**+.r*.*+*.***.*lf *.F*+.**+ *.*********+.*.***t**++++**.**+**{f +++**'*lf

*.F.*++.*+.F.ti.*.F+.>+++.*+.*+.F*.*.>.*+*{.+.*++.*+++.r**.t.F.*+++.*****++'}'*.*'**++*+}'*++
*.ft..*.F*.*.*.*.**.**{..**.r*.*.**.x..*.**.}.F.**.*.F.F*.**+**.*+.**.*.*.**.F*+**{..1.++*****+'**'*'**

+
*
+
*
.*
.*
+
*
.>

*
.*
.*
*
*
*

*'*'**'****'F'**'**+*'*'F'i+'**'***'F'*'*{"*'*'*'*'r'*'**'**'r'f,tF'lt****'**t'****+'**'*'**i+*+*+'**
'*+'*+'*'r+.r.F.*.*.*.*.**.F.*.*.F +.*.**.*++'r***+',*+'F++*++*+++*'*

WATERSHED IDENTIF ICATION CODE

AS-EUILT GENWAL SEDIMENTATION FCIND (T2/31 . , /861 -  35-YR ?4.HR STORM
'*+ +*++'ts'*+'**+*.F.F**.ts+.F*+*++'*+'*++**'x+'r*++t+**'*li+

*
*
t
.*
+
.r

THE FOLLOWING VALUES ARE NCIUI FREDICTED BY SEDII ' IOT I I .
THEY CAN EE FOUND IN SUMI' IARY TABLES.

1 .  FERIOD OF SIGNIFICANT CONCE} . ITRATION
3. VOLUFIE WEIGHTED AVERAGE SETTLEABLE CONCENTRATION

DURING FERIOD OF SIGNIFICANIT CONCENTRATION
f,.  \ ,OLUI,IE WEIGHTED AVERAGE SETTLEABLE CONCENTRATION

DURING PEA} :  24  HOUR FERIOD
4. ARITHI.IETIC AVERAGE SETTLEAELE CONCENTRATIONI

DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHNETIC AVERAGE SETTLEABLE CONCENTRATION

DURING FEAH 34 HOUR FERIOD

ALL CBNCENTRATIONS ARE IN I ' IL/L.

o:
t

*
+
*
.*
.*
.*
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I N P U T  P A R T I C L E  S I Z E - P E R C E N T  F I N E R  D I S T R I B U T I O N S

.250  .  1Cr ( )

. CICIC)

. cl5(l . c) 1(:) . oo5 . (:x) I

FCT FINER NO. 1 lC,e.ClCrCl  30.ClO(: t  35.( : r ( )C,  19. t : t0( l  15.Ct t - t t - r  6 .Ct( ' t ' l

, ( ] { JQ
'>'F'*'ts+*'**'Ft'*'**'*'F'r+*t'r'* I NPUT VALUES*+*'***.|i.*++++'fi++'F#*'F'*'F

STORM DURATION
FRECIF.ATION DEFTH
S P E C I F I C  G R A V I T Y
LOAD RATE E}:FONENT FACTtrR
SUBMERGED FUL} I .  SFECIFIC GRAVITY =

= ?4 .  OCt  HOURS
=  3 . 9 3  I I I C H E S
= 3 .  g ( : f

=  1 . 5 C )
l  n l i



*  . *  . *  *  . *  +  *  *  +  * ' *  + ' *  + ' * ' *  +  * ' * ' *  + ' *  +

J U N C T I O N  1 .  B R A N C H  1 .  S T R U C T U R E  1

*  . F  *  *  +  . F  *  * ' * ' *  + ' r €  + ' * ' *  + ' *  * ' *  *  *  + ' x

*+* HYDRAULIC INFUT VALUES FOR SUBT,IATERSHEDS ***

I,JATER
SHED

AREA CURVE TC
ACRES NUMBER HR

TT ROUTIN6  COEFFIC IENTS U I ' I IT

HR F:-HRS X HYDRO

1
?

?

2 . 6 3
3 . 7 4
?  1 E ;

9 1 .  O A
59. Cf(:,
73. (:,C,

. l tT { ; t

. tTtl

. OBCI

. (:x)

.o0

. Ocf

FART
BFT

.o
3. {:,

. C r

SURF
COND

. OOC, . CIC,O

. Cr(rO . t:t{J(J

. OCIO . (JC,C,

*+* SEDIHENT INPUT VALUES FOR SUBWATERSHEDS **+

WATER
SHED

SEG
NUM

S O I L
lrl

LENGTH
FEET

SLOFE CP
FET VALUE

1
a

J

1 . C)C)
1 . (:rO

. c t

. 0
. t-r(r . O(l(:t
. (:)O . C'OO

. 05(l(l . i:r 1C,(:,

1 . { : }
1 . O
1 . ( l
+.i+**+

. 0

. ( J

. i:l

. (:r(:t I t:,

. (:r(:ri)(:r

1  . C , O  . ( t  . { t c t .  . C x : t O
.F** I I *  GENERATED DATA FOR INPUT I I {TO STRUCTURE 1

* * *  FARTICLE SIZE DISTRIBUTION OF SEDI I IEhIT  *++

5 r zE. I ' lM
F'ERCENT FINER
s IzE .M l ' l
FERCEI.IT FINER

. :5 ( l c )

. cr(:tc,(:t

. oo(J 1

. ocroo

. 1c )Oo

. o{,oo

+
+
.*
*
*
f

.*
+
*
.*
.*
.t

*
*
.*
.*
r*

.*
+
.*
*
+
*
*
*
*
+

l.i

*
+

+

. Cr(l5Cr

. (r(:,(:,{:r. ocxlcr . i:rc)ocl

*** HYDROGRAFH AND SEDIMET.IT ERAFH ***
(TWO CONSECUTIVE VALUES FER L INE)

T I M E
( H R )

DISCHARGE
(cFs)

SED DISC ** * *+*+  T I t tE DI  SCHARGE
( C F S )

S E D  D I S C
( M G / L )( M G / L )  * ( H R )

.o0

. 2 ( t

.4C_,

. 6 ( 1

. B O
1 .  O 0
1 . 3 0
1 .4(: t
1 . 6 { l
1 .8r:)
3 .  O 0
3.2r - t
3 . 4 0
3 . 6 Q
3.8( : )
3. Ct(:t

f , .3c)
5 . 4 C t
3 . 6 0
=.. B(:t
4. Cro
4 .?C ,
4 . 4 C t
4 .  o ( l
4 .  BC)
5. (:t(:,

5 .  ? O
5 . 4 ( : t
5 . 6 0
5. B(:)
6.  ( j t l

6 .3 ( : )
L Aa- r

. ocf{r
, (rC)C)
. cxlcl
. (:r(:,O
. (:xJ(-t
. o'Jc,
. CICXJ
. Cr(:ro
.6qu1
. (,c)cr
. clo(l
. c,c)c)
. C,OC!
. Crtlg
.o(:,cr
. cxlo
. oo(l
. (:r{:r(:r
. Lrorj
. (,(:,C)
. oo0
. Ct(-1C)
. ocxl
. r,)OCr
. C,{:t(:t
.or:)c,
. tJ{)(-t

. cx:,(:t

. (:r(:,(:,

. {-}C}(}

. CrO()

. i r 1 f
-  f t l  A

.0(-,(:!

. C)Cro

. ()00

. C,(J{J

. o(l()

. c,Oc!

. O(l{:)

. (:l0(:r

. O(j(-t

. €,{:x)

. C,(:x:)

. C,IJQ

. (:rOO

. Ct(:x:)

. f-r00

. Ctt1El

. (i00

. tlo(t

. t)OC)

. Cx-r(:,

. {:rt)O

. {-r(:tc,

. Cx:x)

. (:t(:)C,

.0( : rO

. (:x-)Ct

. tjt:tL'

. CrCr{)

. cx)o

. {-r(:r(:,

. rL(lCr

. (:x:r{:r
. atfrr,

, 5 0
. 7 1 )
. 9 ( l

1 .  1 C r
1 . 3 0
1 , 5 C '
1 . 7 Q
1 . 9 C !
3 .  1C '
3.  S{ t
3. so
2 . 7 C ,
3 . 9 C ,
3 . 1 C ,
5 . 3 C )
3 . 5 c '
3 . 7 0
3 . 9 ( t
4 . 1 0
4 .  3 0
4 . 5 0
4 . 7 t - t
4 . 9 0
9 .  l C t
5 . 3 0
3,3t- t
3 . 7 | t
3 . 9 r 1
6 . l r l
6 .3 ( : t
.c - 5ft

. (Jo(j

. CrO(:t

. i)oc,

. ooc,

. orlo
, oc,o
, or)(j
. CrCfC)
. QOr-t
. c)crct
. Cr(_,(J
.00r l
. o{lcl
. Cr(:r(t
. o0(]
. Croct
. (:rCrC,
. cro(:r
. Ooo
. crf-x--)
. c,o(:i
. C,Cx:r
. o(j(:!
. OC)C)
. c,()c,
. {r(J(:r
. O(:,(J
. rJ(:r{:!
. {:,(_,i,
. (-r(:r(:)

. f-rl 1

.  t l 1 9
-  f ) 1 R

. (:x:,{t

. {r0(:,

.  eOO

. Oil(:t

. or)0

.0(:)(J

.,)( lo

. (iOCr

. (loo

. (:r(r{)

. ooo

. Cr(:)r:,

. (J{:}Ci

. (:r(ri

. (:xJ(:!

. tr(:,()

. (:xJr)

. (:f(x-f

. r)f-)O

. (Jt:xj

. c_rtJrJ

. r-rr)rJ

. ooo

. (:r{:x:,

. o(:,(:i

. t_tt.lt-t

. {:r{:x:)

. r:r(J0

. (:r(:xj

. {:r(j{:,

. (J{:t(:,

. {J(:,1)
- (-rfrft

. F  . 1 0
+ .3( : ,



6. E,C'
7 . t:rc,
7 . = 1 - '
7 . 4 C t
7  . 6 C l
7  . 3 C l
B,  ( )c t

B . 2 C '
8 . 4 0
g. o(:l
9 .8c '
9. Cr(:l
9 .  3 0
9 .  4C t
9.  6c)
9.  B(J

10.  oo
1t, .  2(: ,
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O Apr i l  26,  te88

Mr.  James Leatherwood
Ut .ah  D i v i s i on  o f  O i l ,  Gas  and  M in ing
355 West  Nor th Temple
3  T r iad  Cen te r
Su i t e  350
Sa l t  Lake  C i t y r  U tah 84 180-1203

Sub jec t :  I n i t i a l  Ce r t i f i ca t i on  o f  t he  C randa I l  Canyon
Mine  Sed imen ta t , i on  Pond

Dear  Mr .  Lea the rwood :

Du r i ng  cons t ruc t i on  o f  t he  b r rnda l l  Cdnyon  M ine  sed imen ta t i on
pond '  f  pe rsona l l y  exan ined  cons t ruc t i on  p rog ress .  I n  December
1985 r  subseguen t  t o  comp l . e t i on  o f  cons t ruc t i on ,  f  p repa red  an
ana l ys i s  o f  t he  as -bu i J . t  cha rac te r i s t i c s  o f  t he  sed imen ta t i on
pond  l nd  compared  t he  resu l t s  o f  t h i s  ana l ys i s  w i t h  t he
app l i cab le  regu la to ry  regu i remen ts .  The  resu l t s  o f  t h i s  ana lys i s
ind i ca ted  tha t  t he  pond  was  cons t ruc ted  i n  acco rdance  w i th  the
app l i cab le  r egu la t i ons  o f  t he  D i v i s i on .  Th i s  as -bu i l t  ana l ys i s
was  subn i t t ed  t o  t he  D i v i s i on  by  Genwa l  i n  Janua ry  1987  and
subsequen t l y  re -submi t ted  w i th  the  rev i sed  M in ing  and  Rec lamat ion
P lan  ( l tRP)  i n  Feb rua ry  1988  (as  Append ix  ? - I0  o f  t ha t  MRP) .

Based  on  my  exam ina t i ons  and  rev i ews ,  I  p rov i de  t he  f o l l ow ing
in fo rma t i on  and  i n i t i a l  ce r t i f i ca t i on  Conce rn ing  t he  C randa l l
Canyon  M ine  sed imen ta t i on  pond .  Th i s  i n i t i a l  ce r t i f i ca t i on  i s
subm i t t ed  i n  acco rdance  w i t h  Sec t i on  g1? .49 (h )  o f  t he  Coa l  l t i n i ng
and Reclamat ion Permanent  Program Regulat ions as promulgat ,ed by
the  U tah  Bogrd  o f  O i l ,  Gas  and  l l i n i ng .

Mon i to ' r i ng  P rocedures  and  Ins t rumen ta t i on
'The  

dam and  pond  w i l l  be  i nspec ted  gua r te r l y  us ing  the  fo rm
prov ided in  F igure ?-19 of  t .he MRP. These inspect ions wi l l
i n c l ude  an  exam ina t i on  o f  t he  embank rnen t ,  abu tmen ts  and
founda t i on  r  sp i l lway r  pond  bas in ,  and  ou t l e t .  pa r t i cu l a r
a t t en t i on  w i l l  be  pa id  t o  i den t i f y i ng  and  suan t i f y i ng
seepage '  s lumps ,  and  s inkho les .  Any  repa i r s  requ i red  as  a
resu l . t  o f  t hese  i nspec t i ons  w iL l  be  nade  immed ia te l y .

A  p iezomete r  has  been  ins ta l l ed  i n  t he  dam a t  t he  l oca t i on
no ted  on  P la te  7 -4a  o f  t he  MRP.  Wate r  l eve l  measuremen ts
w i l l  be  co l l ec ted  f r om th i s  p i ezome te r  on  a  mon th l y  bas i s
du r i ng  ope ra t i on  o f  t he  pond .  I n  add i t i on r  wd te r -1eve l
measu remen ts  w i l l  be  co l l . ec ted  on  a  week l y  bas i s  f o r  a
pe r i od  o f  one  mon th  immed ia te l y  f o l l ow ing  f uL l - sca le
c l eanou t  o f  t he  sed imen ta t - i on  pond .  I f  t he  pos t - c l ean ing
s ta te r  l eve l s  show  no  s i on i f i can t  va r i a t i on  (as  de te rm ined  i n
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consu l t a t i on  w i t h  t he  D i v i s i on )  du r i ng  t he  f i r s t  mon th
fo l l ow ing  c l eanou t ,  mon i t o r i ng  w i l l  r e tu rn  t o  a  r non th l y
schedu le .  f f  s i gn i f i can t  wa te r - l eve l  changes  occu r  i n  t he
p iezomete r  du r ing  the  f i r s t .  mon th  fo l l ow ing  c leanou t  o r  i f
t he re  i s  o the r  ev i dence  t ha t  t he  embankmen t  i s  r ap idJ . y
sa tu ra t i t g '  GenwaL  w i l l  con tac t  t he  D i v i s i on  w i t h i n  a  15 -day
per iod  o f  t he  wa te r -1eve l  changes  and  mu tua l l y  ag ree  upon
add i t i ona l  mon i to r i ng  and  remed iaL -ac t i on  requ i remen t , s .

Des iqn  Dep th  and  E leva t i on  o f  Impounded  Wate rs

The  des ign  dep th  o f  wa te r  i n  t he  as -bu i l t  sed imen ta t i on  pond
when  f i l l ed  t o  t he  t op  o f  t he  p r i nc i pa l  sp i l lway  i s  12 .5
fee t  ( an  e l eva t i on  o f  7782 .5  f ee t  above  ms1 ) .  Du r i ng
ou t fLow o f  t he  sp i l lway  des ign  even t  ( runo f f  resu l t i ng  f rom
the  25 -yea r ,  24 -hou r  p rec ip i t a t i on  even t ) ,  t he  dep th  o f
wa te r  i n  t he  as -bu i l t  pond  i s  13 .0  f ee t  ( an  e l eva t i on  o f
7783 .0  f ee t  above  ms l ) .  These  e l eva t , i ons  a re  no ted  on  P la te
7 -4a  o f  t he  MRp.

Ex i s t i nq  S to raqe  Capac i t v  o f  t he  Dam

The  as -bu i l t  s to rage  capa i i t y  o f  t he  dam a t  t he  e leva t i on  o f
t he  t op  o f  t he  p r i nc i pa l  sp i l lway  i s  1 .06  ac re - f ee t .  Du r i ng
ou t f l ow  o f  t he  des ign  even t r  t he  s to rage  capac i t y  o f  t he  dam
is  1 .1 .4  ac re - f ee t  ( co rnpa re  p l a te  7 -4a  and  page  3  o f  7  o f
Append i x  ? -10  o f  t he  MRp) .

Fi res  in  Const ruc t ion  Mater ia l

No  mate r ia l s  nere  use 'd  dur ing  cons t ruc t ion  o f  the  dam or
sed imenta t ion  pond  tha t  had  p rev ious ly  been  sub jec ted  to
f i re .

Dam S tab i l i t v

No  o the r  aspec t s  o f  t he  dam l r e re  no ted  t ha t  $ re re  no t
accoun ted  f o r  i n  t he  s tab i l i t y  ana l ys i s  p resen ted  i n
Append i x  7 -6  o f  t he  MRP tha t  wou ld  adve rse l y  a f f ec t  t he
s tab i l i t y  o f  t he  dam.
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I  he reby  ce r t i f y  t ha t
was prepared by mysel f
know ledge .

S  i nce re l y  ,

frrbl a ble
Richa rd  B .  Wh i t e  2  P .  E .
P r inc ipa l  Hyd ro log i s t

ccs  Andy  K ing

the  i n fo rma t ion
and  i s  t r ue  and

con ta i ned
correct ,  to

i n  th i s  repor t
the  bes t  o f  my


